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GPT4Scene: Understand 3D Scenes from Videos 

with Vision-Language Models

GPT4Scene understands 3D scenes and performs tasks like 3D question answering, dense captioning, and visual grounding 

using only video input. Unlike 3D point LLMs, it relies solely on vision, with global context provided by a BEV image.

Qualitative Results GPT4Scene answers object-centric 3D questions and attends to the 

correct spatial regions across frames. Below is attention map.

Training pipeline:

• Input video sequences

• Key frame selection

• 3D scene reconstruction

• Instance segmentation

• Top-view BEV generation

• Object projection to frames

• Cross-view marker assignment

• Spatial-temporal object markers

• Frame–BEV correspondence

• Structured input to VLM

Pilot Study Motivation: Understand 3D by ego-centric video 

Using Markers to Maintain Correspondence

Contribution

Experiments Results

Failure Cases

Prompts of Closed-sourse VLMs. We show the prompts used for GPT-4o 

(GPT4Scene), which consist of a system prompt and a benchmark prompt. 

After generating responses, we further refine them.

Closed-source VLMs still show limited zero-shot 3D understanding, with 

relatively low scores and frequent failures in object correspondence.
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